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Zeitschr.  fur  lmmunitatsforsch,  bd.  73,  Koft  1/2:  137-US,  1931. 

Hober,  r.  -  Tho  bacter  iopha, -e-content  of  Chicken-droppings  and  the  Influence  of 
Feeding  of  Dysentery  baoteria  on  the  Origin  of  bacteriophages 


One  of  tlie  rarest  phenomena  in  the  area  of  bacter iophaje  research  is  the 
occurrence  of  bacteriophage  ii.  animals  which  work  quite  strongly  and  ococc ior.ully 
apparently  exclusively  against  human  intestinal  parasites,  suoh  as  typhus,  cholera, 
and  dysentery-germs,  with  which  they  have  never  come  in  contact.  Thus,  for 
example  are  found  dysentery-phages  in  crows  (Haden),  typhus  phages  in  cattle, 
swine,  etc.  The  chicken-dropping  is  recognized  as  one  of  the  most  productive 
sources  of  bacteriophages  against  all  gram-negative  bacteria  (D'Kerelle,  Bail, 
TVatanabe,  Koder  and  Suzuki,  Klie.ueberger,  etc.),  however,  up  to  now  the  questio- — 
of  tho  origin  of  the  lysine  has  not  been  solved.  Two  possibilities  arise  (1)  th 
^  autochthonous  origin  of  the  phages  in  the  intestine  and  other  organs  of  the 

animal  concerned,  and  (2)  the  taking  on  the  lysine  from  the  surroundings,  where 
they  are  always  abundant.  In  sewage,  tap  water,  ground  water,  etc. 

New-born  animals  and  foetuses  are  free  of  lysine  (Vedrenne).  In  the 
meconium  lysine  was  first  detected  on  the  4th  day  (Suranji  and  Kramar) .  Van 
Loghem  auu  rerelii  found  no  phages  in  new-borne  rabbits,  and  the  animals  remained 
phage-leas  when  raised  on  ultrasterile  food.  Doeir  found  no  phages  in  chicks 
raised  3terile  and  unsterile  up  to  the  7th  day.  Phages  first  occurred  on  the 
13tn  day,  and  they  were  effective  on  Coli-germs  of  the  intestines.  Doerr  des¬ 
cribed  feeding  with  coli-bacteria  whioh  resulted  in  the  occurrence  of  phages 
which  worked  net  only  on  the  coll-strein  but  also  on  other  races.  We,  in  con¬ 
trast  to  Doerr,  found,  not  only  in  sterilly-raised  cocks  but  a1 so  in  chicks 
(pullets)  which  had  been  fed  on  Bact.  coli  and  various  human-pathogenic  lntes- 
tinal  germs  throughout  their  lives,  neither  coli-phages  nor  typhus-coli-dyson- 


I 


tory-phages . 


borctiardt  isolateu  bacteriophages  from  feces  of  rabbits  which  had  bean 
fed  various  dysentery-strains  after  neutralizing  of  the  stomach-acid.  This 
showed  that  pancreas-ferment  activated  b..  the  enterokinese  is  the  “primus: 
mover.s"  for  the  ,ysa  le- format  ion. 

Marcuse  found  likewise  no  phages  in  cocks,  but  he  did  find  phages  .in  a 
large  percentage  of  grown  hens  and  in  all  pigeons.  He  also  leaves  unanswered 
the  question  of  the  source  of  the  lysine,  Sonnenscneln  maintains  that  the 
supposed  spontaneous  origin  of  bacteriophages  which  haa  been  maintained  on 
many  sides,  is  not  at  all  demonstrable.  He  points  out  correctly  the  great 
range  (spread)  or  phages,  and  assumes  that  the  phage-carrying  animals  take  on 
the  lysine  from  their  environment  with  food  and  water. 

In  the  courae  of  numerous  experiments  we  had  observed  that  at  times  vhe 
feces  of  chickens  as  well  as  of  other  animals  were  extraordinarily  phage-rioh, 
but  then  again  at  timea  they  are  phage-free,  or  at  least  contained  no  phage  for 
the  particular  bacteria  we  were  using  at  the  time,  ne  tried  by  means  of  system¬ 
atic  thoroughgoing  research  on  the  feces  of  chicks  to  establish  how  the  phage- 
content  ie  variable  in  animals  under  normal  and  pathologic  conditions. 

We  posed  the  following  questions:  ( l)  Does  tho  phage-content  of  the  normal 
chicken  intestinal  tract  remain  constant  under  constant  dletl  (2)  When  an 
animal,  whose  feces  does  not  contain  a  phage,  for  a  particular  bacterium,  is 
fed  that  strain  of  bacterium,  does  the  phase  for  thav  bacterium  arise  in  the 
animal* 

In  our  tests  we  used  tu*ree  young  chickens,  which  cane  direct  from  the 
brooder-installation  at  the  institute.  Up  to  then  they  had  not  come  in  con- 
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tact  with  grown  chickens  nor  had  they  been  in  the  same  rooD'.  with  grown  chicken* , 

lieu  1  and  Hen  2  we  e  4  weeks  old  and  Ken  3  was  6  weeks  old.  The  animal* 
were  placed,  immediately  on  receipt,  in  separate,  previously  sterilised  cages. 

In  the  stall  were  also  found  guinea  pigs  and  rabbits,  which  also  were  likewise 
placed  in  cages,  sc  that  a  direct  transfer  of  phages  to  the  chickens  appeared 
quite  out  of  the  question.  The  hens  themselves  never  cane  in  direct  contact 
with  one  anohter.  During  the  time  of  the  test  the  food  was  always  the  some  for 
ail  three  chickens,  and  consisted  of  commercial  so-called  chickenfeed  (finely 
ground)  and  tap-water. 

We  extracted  each  day  from  each  animal  5  gms  of  the  freshest  dropping  we 
could  fina,  and  manipulated  in  in  the  following  manner; 

The  feces  was  placed  in  a  mortor  with  20  cc  bouillon  and  ground  up  (pH  7.2) 
and  was  placed  in  a  flask  and  allowed  to  stand  at  room  temperature  24  hours. 

The  next  day  the  suspension  was  centrifuged  and  the  clear  liquid  obtained  was 
warmed  25  min.  at  58°.  This  temperature  suffices  to  kill  the  vegetative  forms 
transferred  to  the  fecea  in  the  bouillon  or  at  least  to  diminish  them  so  much 
that  they  do  not  interfere  with  the  obtaining  to  pure  culture  of  the  germs  to 
be  investigated.  As  a  rule  a  completely  pure  culture  of  the  pathogen  can  be 
obtained.  Occasionally  the  common  Subtrlis  or  other  aerobic  spore-bacilli  in¬ 
crease  greatly  in  addition  to  the  gran-negative  germs,  but  still  not  so  greatly 
that  tney  would  interfere  with  the  analysis  of  the  test.  The  phages  were  not 
phased  by  the  temperature  of  58°,  This  sethe-d  is  simpler  and  quicker  than  the 
usual  filtration-method. 

The  test  of  bacteriophages  followed  in  two  stages. 
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Next  direct  sneers  u>  agar-plates  were  made  (1  Oese  of  a  2i  hour  bouillon 
Culture  cf  the  bacterium  concerned  plus  an  Oese  of  the  f ecos-centrif'igate) , 

At  the  sane  time  was  undertaken  an  enriching  of  the  phages  present  event  sally 
in  the  centrifugate  only  in  snail  numbers.  To  this  pur,  ose  oach  5  cm  bouillon 
was  innoculated  with  ^  om  of  the  centrifugate  and  by  1  Oese  of  a  fresh  bouillon 
culture  of  the  bacterium  to  be  tested,  the  tcbelets  after  24  hour  incubation, 
regardless  of  whether  or  not  they  showed  sediment,  warmed  25  min.  in  water  bath 
at  58°,  and  tLen  tested  for  phage  by  smearing  -  1  Oese  of  the  heated  bouillon 
plus  1  Oese  of  the  fresh  bacterium. 

The  second  part  of  the  test  proved  to  be  best,  Repeatedly  after  the  enrich 
ment,  which  made  possible  the  use  of  a  larger  amount  of  the  original  centrifuge t 
the  phage  was  established  aa  present,  whereas  direct  smears  did  not  show  detect¬ 
able  phage. 

fte  worked  exclusively  with  dysentery-bacteria,  with  22  different  strains. 
The  large  number  were  chosen  since  it  was  important  to  us  to  find  dysentery 
strains  against  which  our  hens  after  several  weeks  produced  to  phagee,  since  it 
was  only  after  feeding  of  such  strains  that  we  could  obtain  results  which  were 
to  some  aegree  significant. 

In  the  first  test  we  tried  to  establish  the  phage-content  of  the  3  hens, 
ibch  day  we  extracted  3-5  g  of  fresh  faces  and  manipulated  it  in  the  manner 
described  above.  For  .‘.'our  weeks,  while  the  test?  ran,  the  diet  Va.c  constant, 
homogeneous.  For  brevity,  we  present  the  results  only  for  Hen  2.  (Table  I). 
The  feces  of  the  ether  two  hens  gave  similar  results.  7?e  show  In  the  table 
only  positive  v,  negative  occurrence,  without  jhowing  the  actual  activity  of 
the  phages,  and  without  indicating  whether  the  results  were  obtained  using 
I  direct  smears  or  smears  of  enriched  centrifugate. 
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Table  I 
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n  n 

P 
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-  cur r  \v3.  „oipzig  A 
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r* 
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n 
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n 
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n 
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n  n 
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Pseudo-'j  s.  Leipzig  D 
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n 
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n 

P  n 
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ti 

liyscnt .  -  ich 
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R 
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n  p 
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n 

o!  i.ja  .•jierdam 

p 

P 

n 

n 

P 

P 

P 

P 

u 

n 

P  n 

n 

n 

Hiss  Pa v  *a 

p 

n 

n 

n 

n 

n 

P 

r 

n 

n 

n  n 

n 

P 

uornid  ii.eyer 

p 

P 

P 

P 

n 

n 

P 

P 

n 

n 

n  p 

n 

P 

FiexTier  .V.eyer 

n 
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n 

P 

n 

n 

n 

n 

n 

n 

P  n 

n 
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Flexi.er  basel 

n 

n 

n 

n 

n 

n 

n 

n 

n 

P 

n  n 

n 

n 

L.  Kruse  basel 

P 

P 

n 

P 

n 

P 

P 

P 

n 

P 

n  p 

P 

n 

r 

bhigs  F..-G,  Amt. 

P 

P 

n 

P 

P 

p 

P 

P 

P 

P 

n  p 

P 

P 

Shiga  Charkov 

n 
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n 

n 

n 

n 

P 

n 

n 

n 

n  p 

n 

n 

Fiexner 
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n 

P 

n 

n 

n 

n 

P 

n 

n  n 

n 

n 

Hi  53 

n 

n 

n 

n 
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n 

n 

n 

n 

n 

n  n 

n 

n 

Schmitz 
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n 
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.  n 

R 
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P 
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n  p 

n 

n 

Coji  comm. 

n 
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n 

n 

n 

n 

u 

P 

n 

n  n 

n 

n 

L.  Kruse 

P 

P 

P 

P 

n 

n 

P 

P 

n 

n 

P 

n 

p 

Coli  sensible 

P 

P 

n 

n 

n 

P 

P 

n 

n 

P 

P  n 

P 

n 

Grig  a  ".eyer 

n 

P 

n 

n 

n 

n 

r 

n 

n 

n 

n  p 

n 

n 

Kisi>  /inis  t-Qrc&in 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n  n 

n 

n 

Flexner  Frankfurt 

P 

n 

n 

P 

n 

P 

n 

n 

;i 

P 

P  P 

n 

n 

The  results  of  the  i 

aontinuous 

test 

w as,  aa 

the 

table 

shows, 

extraordinar 

iiy 

3-STpi  i.6  ,  j\  c uui.'p.  r  n  oi 

the 

pOSi  Xfiv0 

occur  re  :ce 

s  snows , 

the 

t  the  phagc-c 

Cntr6l4  t 

of  the  single  stools  wes 

also  nowhere  near 

c  ons tant; 

phage-r 

ich 

days  followed 

phage-poor  days  and  vice 

ver 

da. 

A 

second 

astonishing  outcome  wa 

s  that  during 

the  course  of  the  test-  occurred  phages 

against  a 

almost  all 

of 

the 

strains  employed. 

The  Hen  poorest  in  phage 

was 

K6n 

1 

,  the 

richest 

was 

Hen  2 

• 

At  the  end  of  the 

teat,  the  following  strains  had  not  been  lysed: 

Ken  1:  rseuaodysenter /  Leipzig  A,  .Pseudodysentery  Leipzig  D,  Lysentery 
Tuch,  baot.  Co  fi  commune,  Hia3  Amsterdam  and  Hisa  Pavia, 
hen  2:  Hiss  and  Kiss  Amsterdam. 


Hon  t souiodysentery  Leipzig  A,  bias  Pavia,  Flexner  basal  ard  bact, 
coli  commune. 

We  can  also  ^s'iiiip  that  aga'nel  tKo  nance1.  si.'oii.s  with  a  known  probability 
ware  present  no  phases  in  the  intestinal  tract  of  the  concerned  animals. 

Unfortunately  the  Hen  1  died  shortly  alter  the  first  test  from  unknown 
causes,  so  that  we  wore  able  to  pursue  the  experiment  only  with  the  other  two 
hens . 


In  the  next  test  we  sought,  to  find  the  sources  of  the  varying  occurrences 
of  bacteriophages,  and  next  used  large  and  small  amounts  of  fecee,  since  we 
thought  of  the  possibility  of  a  hindranae-activity  of  the  feces  in  Itself, 

The  entire  daily  discharge  of  the  hens  taken  and  mixed  up  together,  end 
two  ‘aliquots1  taken,  one  of  1  g.  and  one  of  15  g.,  those  amounts  being  mixed 
each  with  bouillon,  aai  manipulated  in  the  same  manner  as  described  above. 

Table  II 


Ik 

152 

lg. 

15? 

hiss  Meyer 

n 

n 

Shiga  ft.-d.-Amt. 

n 

n 

r’seudodys.  Leipzig  H 

n 

n 

Shiga  Cnarkov 

n 

n 

■  i 

Fseudodys .  Leipzig  A 

n 

n 

*  X cXubiT 

n 

n  i 

fseudocys,  Leipzig  D 

n 

n 

Hiss 

n 

n  i 

Dys,  Tech 

n 

Q 

Schmitz 

n 

n  i 

Shiga  kasterdam 

p 

p 

Coli  commune 

n 

n 

Hiss  Pavia 

n 

n 

E.  Kruse 

P 

P 

JoMie  i\!eyor 

n 

n 

Coli  sensible 

P 

P 

Flexner  Meyer 

p 

p 

Shiga  Meyer 

P 

P 

Flexner  Basel 

ii 

n 

Hiss  Amsterdam 

n 

n 

E.  Kruse,  Basel 

n 

n 

Flexner  Frankfurt 

n 

| _ 

n 

This  table  shows,  that  th6  phage-content  in  both  amounts  of  feces  was  the 


same.  Hepetition  of  the  test  resulted  in  similar  outcome,  but  one  time  the  phags 
was  more  abundant  in  the  smaller  amount  than  in  the  larger  amount  of  feces, 
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obviously  tlv.  rvsult  of  inoonplite  mixing  of  feces  of  varying  phage-content. 

In  8  further  test  no  tinted  two  discharges  from  Hen  2.  Th )  l'lrot  wus 
taken  If.te  in  the  corning  tho  second  early  in  the  afternoon.  A.^o r  the  first 
discharge,  to  prevent  the  possibility  of  mixing  the  two,  the  hen  was  placed 
in  a  i'roah,  sterile  cage.  (Table  III). 

The  phngo-content  evan  in  those  two  discharges  is  very  varia'.  le.  Tho 
first  discharge  contained  only  two,  the  second  up  to  7  phajos.  In  this  ceso 
also  repeat-tests  gave  similar  j-esults.  In  no  case  did  two  snccestlvo  stools 
contain  the  same  lyg.lng . 

We  conclude  therefrom,  that  the  pharos  (.ere  probably  discharged  in  batches, 
perhaps  as  in  typhus-convalescence  when  the  bacilli  are  still  carried  in  the 
Intestine  after  convalescence  has  begun. 


Table  III 


a1 

i- 

. 

A 

i- 

Hiss  i.loyer 

n 

p 

Shiga  .ieichages.-Amt. 

n 

n 

Fseucoriys.  ioipzig  H 

? 

p 

SM^a  Charkov 

r. 

n 

iJsc-i.dodys .  Leipzig  A 

n 

p 

Flexner 

n 

p 

Pscudodys.  Leipzig  D 

n 

p 

Hiss 

n 

n 

’  _ _ _  -  4-  rn.  .  ^  u 

i«/jr  h/Vwv,  *  uu  u 

it 

n 

Schni tz 

rn 

Shiga  Amsterdam 

n 

Ccli  commune 

n 

n 

hiss  ravia 

n 

n 

E.  Krause 

n 

r 

Sonne  Ley  or 

n 

r. 

Coli  sensible 

n 

n 

Flexner  Meyer 

n 

P 

Shiga  Meyer 

p 

n 

Flexner  b<-sol 

n 

P 

Hiss  Amsterdam 

n 

r. 

£.  Kruse  basol 

n 

n 

Flexner  Frankfurt 

n 

D 

A  is  the  morning  discharge!  2,5  g. 

£  1b  the  afternoon  discharge:  3  g. 

A  repeated  cheok  of  pH  of  the  bouillon  before  use  and  aftor  centrifuging  of 
the  manipulated  feces  indicated  that  there  was  no  aignif leant  change  of  pH  during 


that. 


tho  staixiir.g  24" hours.  Whereas  the  pi:  of  the  starting-bouillon  was  7.2, 
of  the  c leur  fluid  after  csntr if ug ing  was  7-7.1.  It  could  net  be  possible, 
therefore,  that  change  of  pH  was  the  cause  of  change  of  phage- cot. t  in*. 

As  we  have  already  gathered  from  Test  1,  there  remained  oul.v  a  fen  strains 
against  which  during  the  4-rodk  duration  of  thu  teat  phages  did  not  arise.  Wo 
sought  now  to  determine  whether  phages  would  arise  against  those  particular 
strains  if  they  wero  fsd  to  the  chickens. 

In  Hen  2  only  phages  against  hiss  and  hiss  Amsterdam  had  not  arisen. 

One  Oa so  of  a  fresh  agar  culture  of  Hiss  was  mixed  in  a  physiological 
saline,  put  with  sterile  broth,  and  fed  to  the  animal.  The  Hen  2  fed  on  this 
mixture  in  preference  to  the  cnicken-feed  which  had  been  its  exclusive  diet. 

A  teat  of  the  feces  before  the  infection  showed  numerous  coli-bacilli  and 
numerous  gram  positive,  blender,  often  thread-like  reds.  After  infection  this 
flora  regained  unchanged.  The  animal  remained  healthy.  Yls  did  rot  succeed  in 
detecting  in  its  feoes  any  of  the  Hiss  bacilli  which  we  had  fed  to  it. 

Twer.ty-four  hours  after  the  infection  the  first  feces  was  sampled,  end 
manipulated  in  the  q^me  way  as  before.  Neither  this  test,  nor  the  several 
succoediiig  ones  during  the  following  8-day  period,  showed  any  content  of  a 
phage  against  the  Kiss  bacilli, 

Gn  the  9th  day  the  lien  2  was  again  fed  s  fresh  Hiss-culture.  This  time 
the  animal  sickened  and  developed  bad  diarrhea.  The  feces  contained  normal 
Coli  and  the  otner  mentioned  granwpositive  rods  and  also  occasionally  paracoli- 
b&cilli.  Tf.i?  time  also  we  were  not  able  to  detect  Kiss-bacilli  in  the  feces. 
The  phage-oo^tent  was  enhanced  astonishingly,  so  that  of  the  22  strains,  19  were 
lysed.  How  ver  ws  wore  still  not  able  to  demons^rsets  the  presence  of  phage 
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against  iiisa- l'£»c  i.lli . 

Aftor  10  oays,  since  t y  this  tine  the  chicken  was  d lscharging  the  usual 
feces,  we  n;sin  infected  it,  this  lino  however  with  an  Ouse  of  Hiss  Amsterdam. 

The  nen  sickened,  became  paralysed  in  its  extremities  uni  cculd  not 
support  itself,  and  had  diarrhea.  Immediately  after  the  infection  7.  e  were 
able  to  detect  the  hiss  Amsterdam  in  the  frees . 

In  the  following  two  days  occurred  phages  against  a  series  of  other  gents, 
but  none  against  hiss  Amsterdam.  On  the  22nd  day  a  phage  against  Hiss  Amsterdam 
did  appear,  which  disappeared  on  the  23rd  day,  reappearea  or*  the  24th,  and 
finally  disappeared.  It  was  last  seen  on  the  29th  aay.  On  the  30th  day  the 
hen  died. 

In  the  4th,  5th  and  toth  taoles  we  present  merely  the  results  of  the  tests 
using  the  strains  against  which,  in  the  healthy  animals,  no  phages  had  occurred 
up  to  the  beginning  of  the  feeding  with  the  bacterial-strain.  As  a  matter  of 
fact,  in  all  the  tests,  all  22  strains  were  actually  tested. 

Table  IV 


phages  occurred  against  the  following  strains:  ?86udodysentery  Leipzig  A, 
hiss  Pavia,  Fle*ner  basal,  and  bact.  coli  commune. 

The  bacteriological  testa  of  the  normal  feces  of  Hen  3  ohow3  predomi nant-ly 
normal  Coli,  in  addition  to  a  few  short,  gram  positive  reds,  and  single  gram 
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positive  oocci. 

In  the  first  feuding  test  we  infected  Hen  3  with  an  Cese  of  Pseudo- 
dysentery  Leipzig  A  and  hi.3S  Pnvia.  The  feces -flora  was  not  changed  by  the 
Infection,  Immediate!.,  after  the  feeding  we  wore  once  able  to  detect 
dysentery-bacilli.  The  animal  sickened  with  diarrhea.  The  tests  for  phages 
were,  as  in  the  previous  testa,  carried  out  with  the  largest  possible  emount 
of  chicken  feces. 

On  the  first  day  after  infection  no  phages  occurred  against  the  Leipzig  A 
and  Hiss  Pavia,  but  on  the  2nd  day  appeared  a  strong  phage  against  Hiss  Pavia, 
but  on  the  3rd  day  that  phage  had  dwindled.  The  animal  remained  sick,  had 
diarrhea,  and  was  hardly  able  tc  move.  Up  to  the  7th  day  it  had  Just  about 
held  its  own,  and  at  part  the  feces  were  not  as  runny.  The  phage  against  Kiss 
Pavia  had  not  shown  up  again,  whereas  that  against  the  second  germ,  Pseudo- 
dysnetery  Leipzig  A  had  aoi  shown  up  at  all. 

On  the  7th  day  the  feeding  with  both  strains  was  repeated.  The  animals 
again  got  diarrhea  and  coulc  not  support  themselves.  -.Lane  in  both  legs). 

On  the  9tn  day  a  phage  against  Kiss  Pavia  showed  up,  but-  that  again  dis¬ 
appeared  on  the  10th  day.  On  the  10th  day  appeared  a  phage  against  Plexner 
Basel,  a  strain  which  up  tc-  that  time  had  not  been  fed.  On  the  11th  day  the 
? Icxnor  Basel  phage  was  also  no  longer  detectable.  On  the  13th  cay  phases 
against-  are  twe  strains  which  had  been  fed  showed  up.  At  this  time  the  animal 
partially  recovered  again  and  presented  a  fairly  healthy  aspect.  The  diarrhea 
disappeared,  and  the  stoo_  was  normal.  Likewise  the  paralysis  diminished. 

On  the  16th  day  suddenly  occurred  a  powerful  phage  against  the  Luct.  ccii 
cora.i.une,  which  had  not  been  fed  at  all,  and  the  Flexner  base!  phage  reappearod. 
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sin^e  that.  was  the 


'.Ye  ir.ter.ie-d  on  the  16th  day  to  feed  Coll  strain, 
only  one  against  which  no  phage  hnu  shown  up.  but  the  coll  phage  appeared 
spontaneously  that  day  just  prior  to  the  feeding  of  it.  Vi©  carrier  out  the 
feeding  with  coli  the  next  day  just  as  described  above. 

The  animal  ate  the  stuff  reaoiJj;  the  feces  remained  norrai. 

Table  V 


1.  Infection  with  2.  Infection  with  3.  Infection  with 

Fseudodys,  Leipz.  A  Pseudodys.  Leipz.  A  Enct.  coli  commune 

_  _ *  hies  Pavia _ +  hi?s_ravia  _  _  _______ 

l/a>j|  I  Fa  1 3 1 4!  5]6T*7!f3!'^l' lofllj  lil  131  Id  13j  loHnfwl  19j  20|21r22  23  2/ 

Bseudodys.  Leipzig  Ajj  n  j  n1  n]  n]  n|  nj  .:j|  r.J  nj  n  J  n  |  r.  p  In  In  in  jjn  n  J  n  r,  In  r.  n  n  \ 

His3  Pavia  !'  r,J  Jn  n  r.j  n!  r.in  oi  n  !  n  !  n  p  njn  n  !  n  Jinn  jn  r.  n  n| 
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His3  ?avia  j|  r.j  pj  nj  n  nj  nj  r.  j  n  o  n  Jr.  Jr.  jp  Jn  Jn  n  jn  j  Jr,  n  n  r.  r. 

jFlexner  B-sel  j|  nj  nj  n[  n  nj  r.  n|j  n  r.  p  |  n  j  n  j  n  n  [  n  p  j|n  n  n  |  n  jn  |  n  n 

|b,  co  11  conur.un9 _ [|  n  [  n }  n  j  n  1  n!  r. !  njl  n,  r,  n  j  n  In  In  In  In  p  .In  In  In  in  in  In  In 

In  spite  of  the  feeding,  which  according  to  our  previous  conceptions  should 
have  led  to  an  enrichment  of  the  coli-phages  in  the  intestine!  tra  -t  of  the 
animal,  the  coli-phage  remained  ateent  in  our  tests.  Instead  the  lysin  against 
Hiss  Pavia  occurred  again. 

On  the  24tn  day  the  test  wes  broken  off. 

To  find  out  the  influence  cf  the  feeding  on  the  phages  which  already 
were  present  in  the  feces,  we  fed,  in  a  later  test,  1  Oese  of  the  strain 
dysentery  Tuch  and  the  strain  E.  Kruse  Basel  to  the  Ken  3.  On  the  day  of  the 
infection  phages  again3t  the  three  strains  were  detectable  in  the  feces.  Ever, 
here  one  must  assume  that  the  addition  of  a  large  amount  of  the  sensitizing 
gen  s  must  have  led  to  an  increase  of  the  homologous  bacteriophages  in  the 
intestinal  traot  of  the  hen.  but  it  shov»3  that  the  fluctuations  in  content 
of  both  phages  was  the  same  before  and  after  the  feeding.  The  enhancement  of 
content  of  the  homologous  bacteria  had  no  appreciable  influence  on  the  occur- 


11 


rence  of  the  lysines.  (Table  VI). 

From  our  tests  we  conolmie  that  the  phage  content  of  tho  her.s,  wnich 
ir.docd  under  conditions  naturally  favorable  to  inf.ction  should  have  little 
opportunity  to  pick  up  true  dysentery-bacilli,  or  eras  negative  human  patho¬ 
gens,  nas  nothing  to  do  with  tho  presence  of  the  homologous  bacteria.  It  is 
a  question  of  the  lysines  occurring  in  the  intestinal  tr.net  as  far  as  possifcia 
coli-pha/es,  which  develop  a  more  or  less  strong  activity  to  bacteria  of  tho 
typhus,  par a typhus,  and  dysentery  groups  (most  of  all  the  latter),  and  which 
generate  obviously  entirely  irregularly  (or  were  secreted).  It  is  naturally 
impossible  or  at  least  very  difficult  to  detect  the  sensitizing  coil-strain 
In  the  feces  of  the  chicken,  since  the  pnage-setivity  inhibits  the  culturing 
of  the  sensitizing  germ  on  the  plate  or  in  the  bouillon.  The  question  as  to 
the  formation  of  the  phages,  whether  they  arise  in  the  intestinal  tract  of  the 
animal  or  human,  or  whether  they  are  introduced  secondarily  from  without  and 
first  increase  in  the  intestine,  we  cannot  say  for  sure.  We  consider  it  doubt¬ 
ful  that  phages  can  arise  voluntarily  in  the  intestine  cf  tho  chicken  upon  feed¬ 
ing  by  strongly  sensitizing  bacteria. 


Table  VI 


Infection 

Before  infection 

After  infection 

Days 
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Summary 

1,  The  phage-con  cent  of  chicken  feces  is  extremely  variable  and  in  each 
test  exhibits  a  different  form.  The  irregularity  in  the  occurrence  of  the 
phagea  is  so  great  that  even  two  immediately  successive  discharges  show  a 
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different  phage-content. 

2,  It  is  immaterial  whether  a  large  or  small  amount  of  feces  is  used. 

The  results  in  both  ca3au  remain  the  same. 

3.  The  diversity  in  conditions  of  success ivs  tests  is  not  the  result 

of  differences  in  ph  of  the  bouillon  because  of  the  manipulation  of  the  fece3, 

4,  During  the  coarse  of  many  tests  one  can  be  certain  of  finding  phases 
in  the  fecoo  of  chickens  against  almost  any  kind  of  dysentery-germ.  ;  any 

phages  recur  very  irregularly  and  disappear  rapidly.  Others  are  very  common  i 

and  in  almost  every  test  can  be  found  without  difficulty. 

5.  The  artificial  infection  of  chickens  wUh  dysentery-bacteria  does  not 
lead  to  the  arising  of  homologous  phages.  When  the  phages  for  certain  dysentery 
bacteria  do  occur  along  with  those  bacteria,  still  the  occurrence  is  so  irregular 
that  we  cannot  draw  a  causal-relationship  or  correlation  of  the  two.  We  observed 
in  two  cas*rS  the  first  occurrence  of  a  particular  phage  immediately  preceding 

t.be  feeding  cf  the  bacteria  concerned.  The  phage,  however,  was  again  missing 
after  the  feeding  of  the  bacteria. 
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